PRINCIPLES: International guidelines for heart failure (HF) care recommend the implementation of inter-professional disease management programmes. To date, no such programme has been tested in Switzerland. The aim of this randomised controlled trial (RCT) was to test the effect on hospitalisation, mortality and quality of life of an adult ambulatory disease management programme for patients with HF in Switzerland. METHODS: Consecutive patients admitted to internal medicine in a Swiss university hospital were screened for decompensated HF. A total of 42 eligible patients were randomised to an intervention (n = 22) or usual care group (n = 20). Medical treatment was optimised and lifestyle recommendations were given to all patients. Intervention patients additionally received a home visit by a HF-nurse, followed by 17 telephone calls of decreasing frequency over 12 months, focusing on self-care. Calls from the HF nurse to primary care physicians communicated health concerns and identified goals of care. Data were collected at baseline, 3, 6, 9 and 12 months. Mixed regression analysis (quality of life) was used. Outcome assessment was conducted by researchers blinded to group assignment. RESULTS: After 12 months, 22 (52%) patients had an allcause re-admission or died. Only 3 patients were hospitalised with HF decompensation. No significant effect of the intervention was found on HF related to quality of life. CONCLUSIONS: An inter-professional disease management programme is possible in the Swiss healthcare setting but effects on outcomes need to be confirmed in larger studies.
Introduction
As the incidence and prevalence of cardiovascular diseases are steadily increasing globally, new and more efficient care for these patients is needed. Heart failure (HF), the end stage condition for at least 10% of all patients with heart disease, presents a particular challenge for healthcare systems as patients with HF are primarily aged, have a high symptom burden and are susceptible to frequent, acute decompensation, subsequent re-admissions to hospital and have a high mortality [1] . About 2-3% of the population older than 20 years has HF [2, 3] . Median survival following a first hospitalisation for HF is 2.33 years in men and 1.79 years in women [4, 5] . Annual costs incurred by HF are estimated to represent approximately 2% of the total healthcare budget [6] . Hospital re-admission rates after an admission for HF are high, as 9% will be admitted within 1 week, 23% of the patients will be admitted within a month and 41% within a year following a HF hospitalisation. This challenges healthcare systems to institute improvements in care during hospitalisation, during the transition from hospital to home, and during post-hospitalisation followup [7, 8] . International and national guidelines recommend close observation and follow-up for early identification of changes in signs and symptoms to prevent clinical deterioration and subsequent emergency treatment and/or hospitalisation. Several systematic reviews and meta-analyses have shown disease management programmes for HF patients to have positive effects on re-hospitalisation, mortality, costs and quality of life [9] [10] [11] [12] [13] [14] . These programmes, however, have been very heterogeneous and lack a shared definition of what elements are necessary for improved outcomes. In addition, the healthcare system has a significant influence not only on the outcome of such programmes but also on which elements of the programmes are most important and most effective. Very few programmes for chronic disease management exist at present in Switzerland, and only one involves patients with HF, although this programme has not been tested. In addition, a threatened shortage of primary care physicians, at least in the rural areas, will increase the need to develop programmes to help patients manage their conditions [15] . Guidelines recommend that nurses specialising in HF can provide the necessary education regarding medication, diet, exercise, weight monitoring and what to do in case of increasing symptoms, and supervision for patients and families to improve compliance with treatment recommendations [3, 16, 17] . As the success of disease management programmes depends heavily on the type and function of the system, there is a need to test such programmes in Switzerland before recommending their implementation. The Swiss Interdisciplinary Management Programme for Heart Failure (SWIM-HF) was designed as a randomised controlled trial (RCT) to test an outpatient educational and supportive programme for patients following a hospitalisation for HF in the Swiss healthcare setting. The SWIM-HF model includes an interprofessional team of HF nurses, cardiologists and primary care physicians. Primary hypotheses of the study were that study groups would differ in view of hospital re-admission rates and mortality. As secondary hypotheses, differences were expected in quality of life (QoL) and length of stay. Due to a prolonged recruiting time, however, the research team made the decision to stop recruitment after the first 42 patients and to evaluate the feasibility of the intervention and to make recommendations for future HF programmes within the Swiss healthcare system.
Methods

Design, setting and sample
The SWIM-HF study reports on the first 42 patients recruited in a planned RCT, conducted at the University Hospital of Basel, Switzerland. According to the study proposal, 300 patients would have been needed to achieve 80% power for addressing the first study aim 1 . The convenience sample consisted of adult patients hospitalised with decompensated HF (NYHA II-IV), irrespective of leftventricular ejection fraction, and a brain natriuretic peptide (BNP) ≥100 pg/ml. Additional inclusion criteria were: a history of dyspnea, increased fatigue or weakness, the ability to speak German and to comprehend a telephone conversation, and discharge to a home setting. Excluded were those who had had an acute myocardial infarction within 8 weeks prior to inclusion (Creatine Kinase (CK) >2x normal), severe myocardial or valvular obstructive disease or uncontrolled angina pectoris (Canadian Cardiovascular Society Functional Classification of Angina (CCS) >3), those who had co-morbid conditions compromising prognosis (life expectancy of less than 12 months), those who had planned (except heart transplantation) or had had previous cardiac surgery within 3 months, those who were on dialysis, had unstable psychiatric disorders or substance abuse, had cognitive impairment (Mini-Mental State Examination score <24) [18] , or those who were enrolled in another study, or refused to sign an informed consent. The inclusion and exclusion criteria was assessed and adapted following recruitment of the first 10 patients due to the criteria being too restrictive (12 months post cardiac surgery was changed to 3 months), not adequately defined (e.g., CCS score was added to define angina), and the target population was broadened to include both patients with systolic dysfunction and patients with HF and a normal systolic function. The time of randomisation was changed from hospital discharge to discharge to home (either after hospitalisation or stationary rehabilitation). The study conforms to the Declaration of Helsinki and was approved by the Ethics Committee of Basel/Basel and, Switzerland. 
Measurements and variables
Demographic and clinical background variables were collected from medical records. Demographic variables included age, gender, professional status, marital status and living situation (living alone/together). Clinical variables included risk factors for heart disease, co-morbidities as assessed by the Charlson Co-morbidity Index [19] , laboratory values and left-ventricular ejection fraction as determined by echocardiography or ventricular radionuclide test. As additional background variables, we measured depressive symptomatology using the Geriatric Depression Scale and functional status with the Specific Activity Scale [20] . Primary study outcomes were mortality (all causes) and readmission (HF related and all causes). Secondary outcomes were quality of life and length of stay. Hospitalisation due to HF was defined as any unplanned overnight admission to the hospital for treatment of HF or HF symptoms, or decompensation of HF during admission. All-cause hospitalisation included non-HF cardiac and non-cardiac reasons for admission. Information on hospitalisation was collected from the medical records. Death certificates were obtained from the Department of Birth and Death Records. Health-related quality of life (QoL) was measured using two instruments: 1) a general QoL instrument, the EuroQol-5D (EQ-5D) [21] , and 2) a disease-specific instrument, the Minnesota Living with Heart Failure Questionnaire (MLHF) [22] .
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Swiss Med Wkly. 2011;141:w13171 Usual care and study intervention All patients received similar care during hospitalisation. This consisted of the normal medical and nursing care provided by hospital staff. In addition, all study patients were examined by the study HF-cardiologist who recommended lifestyle modifications to the patients and made suggestions for optimal medical management to the patient's primary care physician. All patients were given a HF education booklet published by the Swiss Heart Foundation. These efforts were made to standardise usual care, to remove unnecessary variability in care provided to the control patients. Following hospitalisation, medical care was provided by the primary care physician (usual care group protocol). Intervention group: In addition to the care described above, once patients were discharged to home, the intervention began as an ambulatory care programme. Intervention patients received one home visit by a specialised HF nurse approximately 1 week after returning home after discharge from either hospitalisation or rehabilitation, followed by 17 telephone calls in decreasing intervals over the next 12 months. The home visit consisted of a physical, psychosocial and environmental assessment, the provision of educational, behavioural, and supportive care to build self-care abilities, and individualised patient goal-setting to increase self-efficacy [23] . All intervention group patients were given a special kit published by the Swiss Heart Foundation that included in-depth explanations of HF and self-care procedures. The kit was explained to the patients and used to support subsequent education. Following the home visit, an individualised nursing care plan was developed that included the patient-identified goals and the goals that the nurse identified based on the results of the assessments. This plan was then discussed with the primary care physician to elicit his/her support and to coordinate and prioritise goals. Follow up telephone calls included discussions of questions or problems the patients had due to their HF, identification of signs and symptoms signifying possible decompensation of HF, review of current medications, reinforcement of self-care activities and setting new goals. In learning to self-manage signs and symptoms, patients were assisted in identifying situations where consultation with their physician was necessary. Primary care physicians were contacted by the HF nurse regarding questions or concerns that arose concerning their patient's condition throughout the intervention period. The intervention included all domains of disease management recommended by the American Heart Association [24] thus fulfilling international guidelines (see table 1 ) .
Study procedure
During the study's 20-month enrolment period (July 2003 -February 2005 , eligible patients were identified through bi-weekly screening of all patients admitted to the internal medicine departments of a university hospital due to dyspnea. A concurrent HF medical intervention study, TIME-CHF [25] , was conducted during the same time period and at the same institution. The two studies shared screening responsibilities and patients eligible for both studies were randomly assigned 1:1 to be approached by one or the other study. The study nurse discussed participation of potential patients with their treating physicians. When the patient's condition had stabilised, the study nurse visited the patient, explained the study and obtained written informed consent from the patient. Baseline questionnaires were completed either by the patient alone or by interview with the study nurse. Once the patient was discharged home, either directly from hospital or following an inpatient rehabilitation programme, the patient was randomised by an independent centre, according to a computer generated list (blocked, variable block size). The study nurse called the randomisation centre (Lausanne), stated the chronological study recruitment number and was given the group assignment. Patients were notified of their group assignment by telephone. The primary care physicians received written notification of their patient's participation and group assignment, along with the cardiologist's recommendations for pharmacological treatment. Follow up outcome data were collected at 3, 6, 9 and 12 months. Patients were sent the follow-up study questionnaires with a pre-addressed, stamped reply envelope and an appointment for a follow-up telephone interview with a special data collector blinded to group assignments. Questionnaires were entered into the database by research assistants, blinded to group assignment, and checked by random sample by the data analyst. Mortality data were obtained from the Department of Birth and Death Records and re-admission data were obtained from hospital records, examined and adjudicated by a senior researcher blinded to group assignment, and entered into the database by the study coordinator. Any incongruence in data was double checked using the original clinical or research records. Patients, care-givers, primary care physicians and the intervention nurses were not blinded to group assignment.
Data analysis
Detailed descriptive analyses of all data were performed prior to testing the study hypotheses. Percentages, means, standard deviations, medians and inter quartile ranges were used as appropriate. Kaplan Meier survival analysis was planned to compare time to mortality and time to re-admission. However, since less patients were included than was initially planned, preventing calculation of reliable estimates, only a graphical representation of the survival curves are given, without formal testing. The lower sample also necessitated a different approach regarding the evaluation of quality of life. Instead of performing an endpoint evaluation, we used this outcome's longitudinal assessments in a repeated-measure type analysis. A mixed regression testing 1) group assignment, 2) time and 3) their interaction, allowed comparison of whether trends in quality of life differed between both study groups. Analyses were intention to treat-based and performed in SAS 9.1.
Results
Out of 1028 patients who were screened, 280 presented with decompensated HF and met the study inclusion criteria. Following 1:1 randomisation (using computer generated randomisation) for assignment to TIME-CHF or SWIM-HF, 140 patients were contacted to participate in the study ( fig. 1 ). Agreement for participation was given by 42 patients. Some of the reasons given for refusing to participate included feeling too ill (8) , feeling that a commitment of one year would be too long (5), not interested in being in a study (11) , concern that their primary care physicians would be upset (2), and not meeting the inclusion criteria (3). Twenty patients were randomly allocated to the usual care group and twenty-two patients were randomised to the intervention group.
Figure 1
Recruitment of study subjects.
In the usual care group, four died and two were lost to follow up, resulting in a sample of 14 usual care group patients who completed the follow up. In the intervention group, 16 patients completed the full 12 months of the study intervention. Two patients withdrew participation prior to the home visit; both had been in extensive in-patient rehabilitation programmes and planned to continue in outpatient rehabilitation programmes. Two patients died prior to the home visit. One patient was censored after 3.5 months because of admission to long-term care, and one patient dropped out after 9 months due to increasing medical problems (hematologic) (see fig. 1 ). A total of 8 patients required extra phone calls, ranging from 1 to 8. Baseline characteristics of the sample can be found in table 2. The average age was 77 years. The majority were male patients and were married. The prevalence of multi-morbidity was high with a mean number of co-morbidities of three. The mean Charlson Co-morbidity Index was eight [19] ; 26% had diabetes and 64% had mild-moderate depressive symptoms.
Mortality and re-admission: A total of 22 (52%) patients were either hospitalised or died over the 12 months. Figures 2, 3 and table 3 present mortality data. Four patients died in the usual care group (n = 4) and two in the intervention group (n = 2). In contrast, re-admissions were relatively frequent (n = 16; 38%), but more prevalent in the intervention group compared to the usual care group, both in terms of the number of patients hospitalised at least once (n = 10 vs n = 6), and the number of multiple hospitalisations in total (table 3). Our impression that patients with multiple admissions (n = 7) tended to be re-admitted soon after a discharge was substantiated by a strong negative correlation calculated between time to first re-admission and the number of re-hospitalisations (Spearman's rho = -0.66). Very few patients were hospitalised due to decompensated HF: two were hospitalised from the usual care group (whose combined total length of stay was 61 days) and one from the intervention group (length of stay 79 days). The patient from the intervention group was hospitalised five times due to spontaneous acute decompensation, the reason for which could not be determined.
Quality of Life: figures 4 and 5 show how quality of life scores evolved from start to end of the study with each of the QoL instruments used. For both the EQ-5D and the MLHF, a switch in scores after the intervention could be observed, with the intervention group changing from lower to higher QoL. The VAS did not show this trend. Imposing linear time lines and testing for interactions between group and time showed no significant interaction for the MLHF (p = 0.11), although significant for the EQ-5D (p = 0.006; table 4).
Discussion
The SWIM-HF study showed that an inter-professional behavioural and educational programme for patients following a hospital admission for acute HF is feasible and may
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Swiss Med Wkly. 2011;141:w13171 be applied to HF patients in Switzerland, which may result in positive effects on QoL. Several HF disease management programmes have shown benefits for patients in terms of re-admission, quality of life, and in some cases mortality [9] [10] [11] , but this type of programme had not previously been tested in Switzerland. In addition to the efficacy of an inter-professional HF disease management programme in Switzerland, questions have been previously raised as to whether such a programme would be accepted by primary care physicians, whether patients would agree to participate, and whether the intervention, or self-care procedures, would be too burdensome for these very ill patients. This analysis of 42 patients of the SWIM-HF trial attempted to address these issues.
As most programmes published to date include both an optimisation of medical management in addition to education and support of patients' self-care skills, the value of the intervention itself in contributing to a positive outcome is difficult to determine. The SWIM-HF intervention Missing data not reported, thus totals may not equal n = 42; § For each decade that a patient was over 40 years, one point was added to the index; (*) Physical Activity Scale defined by metabolic units: Class I = 10 Mets, Class II = 7 to 10 Mets, Class III = 4 to 7 Mets, and Class IV = 0 to 4 Mets. 1 MET = metabolic rate of energy consumption during quiet sitting.
Swiss Med Wkly. 2011;141:w13171 was similar to the study by Krumholz et al. [26] and the COACH study by Jaarsma et al. [27] where patients re-
Figure 2
Kaplan Meier analysis: mortality.
Figure 3
Kaplan Meier analysis: readmission.
ceived an educational and supportive intervention while allowing medical care to be the same for all patients [26, 27] . In SWIM-HF, all patients were examined during hospitalisation by a cardiologist specialised in HF, patients were discharged on optimal medication treatment, and further recommendations for the medical treatment were sent to the primary care physicians of all recruited patients. The study cardiologist was available to the intervention nurse and the primary care physicians for consultation, if needed, but did not have any further follow-up appointments with the patients (as opposed to the COACH study where the study
Figure 4
Minnesota Living with Heart Failure Questionnaire. cardiologist continued to see all patients on a frequent basis [27] ). Compared to other European studies of HF disease management, SWIM-HF initially had a high refusal to participate rate (55%) (see fig. 1 ) [27] . However, once patients agreed to participate in SWIM-HF, the majority remained in the study the full 12 months (or until death). Only five patients (12%) elected to withdraw participation following randomisation highlighting a high acceptance of the SWIM-HF programme. In addition, primary care physicians were cooperative and made themselves available to the intervention nurses to discuss pertinent issues and strategies regarding their patient's care. This was an important finding in a country where interdisciplinary collaboration between nurses and primary care physicians as part of disease management programmes is only emerging and where advanced nursing practice is a relatively new entity [28] . The study population in the SWIM-HF study was similar to those in other reported HF disease management trials in terms of age, gender and co-morbidities, but differed in that it included patients with both reduced and preserved left ventricular function [8, 26, 27, 29] . Over 12 months, 38% of the patients in SWIM-HF had at least one allcause admission, and 52% experienced an all-cause admission or death. This number is lower than patients in Krumholz's study where 57% (Intervention) and 82% (control) were hospitalised or died [26] . Patients in the COACH and TIME-CHF studies were followed over 18 months, and experienced 55% and 60% all-cause re-admissions, respectively [25, 27] . Cardiovascular admissions or death for SWIM-HF patients (33%) were also lower than expected as compared to a recently published, large (n = 1528), multinational population study without a disease management programme in which 43.2% of the patients either died or had cardiovascular hospitalisations over 12 months. Similar to the SWIM-HF results, this study found that 4.5% of the patients died in the first week following hospitalisation [8] . Case fatality data from Switzerland show that twice the number of patients die from HF outside of the hospital compared to within hospital, emphasising the need to improve ambulatory care and support for this vulnerable group [30] . The overall 12 month survival of the SWIM-HF patients was high; 91% in the intervention group and 80% in the Euroqol (EQ-5D score and VAS score).
usual care group survived compared to 80% and 72% in the Krumholz study [26] . The concurrent TIME-CHF study showed equally high 18 month survival rates of 84% and 78% when compared to those in the COACH study (75% and 71%) [27, 29] . Our lower mortality and re-hospitalisation rate suggests that patients were well treated, irrespective of group allocation. Furthermore, the study design might have added to this effect by calling patients every three months and asking about symptoms, doctor's visits, hospitalisations and adherence to medications, salt and fluid restrictions, daily weighing and exercise. Recent meta-analyses of disease management programmes found that most of the HF disease management programmes decrease hospitalisation, both HF and all-cause, and decrease the days in hospital per hospitalisation [9, 10] . One SWIM-HF intervention patient experienced multiple admissions for left ventricular decompensation. Apart from this patient, very few patients in the SWIM-HF study were hospitalised due to HF specifically, but did experience other cardiac hospitalisations such as for arrhythmias or cardiac surgery, and hospitalisations for non-cardiac reasons.
Multiple hospitalisations seemed to be clustered within one time period and for the same diagnosis (e.g., GI-bleeding). Thus, the effect of a specific disease management programme might be diluted due to the high burden of co-morbidities as seen in our study population. It remains to be determined if a disease management programme that addresses all major diseases of an individual patient would be more efficient. Indeed, in such complex cases, personalised case management may help tailor interventions that are more appropriate for a given individual. Disease management programmes for HF have shown that quality of life, in general, tends to improve over time following a HF-hospitalisation, but studies adding education in self-care show significantly greater improvements in QoL [9, 12] . As shown in the DIAL study, adding a telephone follow-up intervention to optimal medical treatment for ambulatory patients with stable heart failure results in a significant improvement in QoL of 4.4 points on MLHF (p = 0.001) [31, 32] . SWIM-HF showed a similar improvement in QoL (improvement of MLHF score = 4.2 points) and a significant improvement in the EuroQol score.
Limitations
Due to the small numbers recruited for the study and the fact that it was conducted in only one section of the German-speaking region of Switzerland, it is difficult to generalise the findings for all HF patients in Switzerland. However, the data indicates that the intervention is feasible in the setting in which the study was conducted. Some patients did attend in-patient rehabilitation programmes following discharge, which may have influenced the course of their illness once they returned home. Additionally, special attention was given to all patients by the HF cardiologist which included specific individualised suggestions for treatment sent to the primary care physicians. This is not usually done. To improve generalisability, future studies would optimally be positioned in a multicenter design comprising of several different regions of Switzerland. Moreover, it would be ad-
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Swiss Med Wkly. 2011;141:w13171 visable to include "at home" heart failure patients in addition to hospitalised patients. Admittedly, recruitment was challenging in the current study and even greater efforts will need to be invested to involve all stakeholders (i.e. patient organisations, family physicians, home health nurses, cardiologists and internists, as well as organisations on the policy level) and to motivate them to participate and support this kind of study.As Switzerland increasingly realises the need for new care models in treating patients with chronic conditions, it is only a broad, well-embedded, and collaborative approach that will allow the testing and implementation of heart failure management interventions.
Conclusions and Recommendations
As has been shown in many European countries, this study design of an inter-professional programme with HF specialist nursing support for patients, also including primary care physicians, is feasible in Switzerland and shows promise in terms of improving quality of life. Due to the small number of patients included, no conclusions on efficacy can be made. However, evidence from similar trials in other countries supports the use of disease management for HF patients in Switzerland. Given the difficulties with recruitment, awareness for the importance of interdisciplinary management of HF patients must be improved for both patients and physicians. Such a model of interdisciplinary care requires open communication between specialised HF nurses, general practitioners and cardiologists, and all partners of such a programme must be included in developing and monitoring the programme. A further multicenter study from all the language regions of Switzerland would be advisable to test if such an intervention may improve outcomes in patients with HF.
